
Cables for cabled distribution systems and satellite service 

(CATV cables) are standardized in the IEC 61196 series. TV 

receiver leads are described in the IEC 60966 series. Besides 

electrical and mechanical characteristics, these standards 

specify the screening classes.

For trouble-free TV reception and against unwanted radia-

tion from cabled distribution systems, at least the screening 

class A is required. Regarding possible 4G/LTE problems, the 

screening class A+ is recommended (see Table 1).

As a test method of the shielding effectiveness, the triaxial 

test procedure applies to IEC 62153-4-n. These measurement 

methods are currently being revised by IEC TC 46/WG5. The 

changes to these standards as well as improvements to the 

triaxial procedure are described below.

New Standards for Transfer    
Impedance & Screening Attenuation

Changes of IEC 62153-4-3, transfer impedance. The 

transfer impedance is in principle the resistance of the screen 

over the frequency, and it is length dependent. 

Previously required adaptation of the characteristic imped-

ance of the DUT to the output impedance of the generator can 

now be omitted. Impedance matching is no longer required. 

To measure the transfer impedance, three methods are now 

possible (see Figure 1, Figure 2 and Figure 3).

Method B (seen in Figure 2) is recommended, since trans-

fer impedance and screening attenuation can be measured 

with the same test setup.

Changes of IEC 62153-4-4, screening attenuation. The 

screening attenuation aS is the measure of the effectiveness of 

a cable screen. It is the logarithmic ratio of the feeding power 

P1 to the maximum radiated power P2.

        

       (1)

 

Details are described in IEC 62153-4-4.
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So far, the shielding effectiveness was measured using 

a matching device. The sample was terminated by its char-

acteristic impedance. The generator has been adapted to an 

impedance converter to the impedance of the DUT.

Edition 2 of IEC 62153-4-4 allows now the test with 

matching conditions as well as with mismatch between gen-

erator and DUT. An impedance matching device is no longer 

required. The test set-up of IEC 62153-4-4 Edition 2 is given 

in Figure 2.

Before measuring with mismatch, the characteristic imped-

ance of the DUT shall be determined, e.g., with the “open/

short” procedure according to Annex A of IEC 62153-4-4. The 

screening attenuation aS is found with the arbitrary determined 

normalized value ZS = 150 :

  

      (2)

 

      (3)

where:
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Testing of Screening Effectiveness     

of CATV Cables & TV Receiver Leads

Fig. 1 — Test method A – Matched-matched-short 

with damping resistor R2.

Fig. 2 — Test method B – Mismatched-matched-short.

Table 1. Screening Classes for CATV Cables  

According to IEC 61196/EN 50117 as well as 

for TV Receiver Leads According to IEC 60966.

Fig. 3— Test method C – Mismatched-short-short.
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Continued...

tween generator and DUT due to the mismatch. A mismatch 

-

Changes of IEC 62153-4-7, tube-in-tube procedure. 

IEC 62153-4-3 IEC 

62153-4-4

62153-4-7.

-

same settings as during the test (see Figure 4).

according to IEC 62153-4-7 -

Improvements of Triaxial Test Procedure

method in order to measure higher screening attenuation 

-

Figure 6). The short circuit at the generator end 

Figure 7). These 

-

-

Figure 5). 

Sagging

-

Z2

®. 

Fig. 4 — Test adapter.

Fig. 5 — Maximum sensitivity of the CoMeT-system.

Fig. 6 —  Improved sleeve for high screening.
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Testing of Screening Effectiveness of CATV Cables & TV Receiver Leads ...continued

Cheap alternatives to Rohazell are for example, supporting 

discs made of styrofoam or insulating heating pipes. Inves-

tigations on insulating sleeves from hardware stores showed 

Numerous users of the Triaxial procedure asked to be able 

to calibrate and verify the system.

The CoMeT-CalKit and the “tube in tube” system offers 

setup to measure transfer impedance and screening attenuation 

according to IEC 62153-4-7 (see ).

-

tion Kit provides a screening attenuation, which is in the range 

of screening class A of CATV cables per IEC 61196, EN 50117 

and of IEC/EN 60966

be supplied with a calibration protocol (see ).

The shielding effect of different CATV cable was observed 

over a period of one week. The transfer impedance and the 

screening attenuation were measured from 10 kHz to 3 GHz 

with the triaxial setup. The cables were centered with a foam 

insert in the tube. Between measurements the test setup was 

completely at rest (see  and ).

After three to four days, a change of the screening at-

tenuation of up to 8 dB was observed. This applies to both 

individual foil cable with CELL-PE insulation as well as cable 

with single braids with massive PE insulation (there was no 

change in the range of transfer impedance) (see ).

If the cables, as required by the standards of the series 

IEC 61196/EN 50117, are pulled before the test through a 

pair of rollers according to IEC 61196-1-314/EN-50289-3-9 

(see ), this effect does not occur.

With the revised standards of the IEC 62153-4-n series, 

now measurements with mismatch between the generator and 
IEC 61196

IEC 61196-1-314.
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the DUT are possible. Impedance converters are no longer 

of the triaxial test setup is possible.

Measurements of shielding effectiveness values of more 

than 130 dB up to and above 3 GHz can be achieved with 

the triaxial test setup without screened room. Round-robin 

tests with seven participants showed a repeatability of ±3 dB 

at 85 dB shielding effectiveness. However, measurements 

sample preparation and during the measurement as well as 

trained personnel.

Among others, the accuracy and the reproducibility of 

the shielding effectiveness of CATV cables depends on the 

test object itself. Cable designs of foils and braids are “un-

stable” structures, screening can be different along the cable 

and cables may change their screening during the time. Test 

samples should therefore be conditioned prior to measurement 

in accordance with the relevant standards (see Figure 11).

Further information is available by emailing the author at 

bmund@bedea.com.
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